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Introduction
Although Vater first described a choledochal cyst
in 1723, Douglas reported the first well-documented
case in 1852 [1,2]. Choledochal cyst is defined as a
cystic dilatation of the biliary tree. The most common
lesion reported is in the common bile duct (CBD;
choledochus), hence the term choledochal cyst [1].
Although choledochal cyst is an uncommon disor-
der in childhood, it is not rare in Asian children [3–6].
Lesions diagnosed in infancy are believed to be
separate entities from those that present in older
children [7–10]. It has been suggested that chole-
dochal cyst and biliary atresia in infancy are part 
of the spectrum of infantile obstructive cholangio-
pathy and may be found concurrently in infancy
[11–13]. In contrast, many doctors believe that
choledochal cyst in older children results from an
anomalous insertion of the distal CBD into the
pancreatic duct of Wirsung that permits reflux of
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pancreatic juice into the biliary tree, resulting in
cholangitis that weakens the bile duct wall and
leads to cyst formation [10,14].
Classifications
In the past, extrahepatic bile duct anomalies were
classified into three types based on their anatomic
characteristics [3,15]. Todani et al included intra-
hepatic cysts and classified them into five types
[16,17] (Fig. 1), of which type Ia is the most com-
mon in Taiwan and type IVa the second most com-
mon. In the past, intrahepatic cysts were also
termed Caroli disease; however, they have been
reported in patients with autosomal dominant
polycystic kidney disease and autosomal recessive
polycystic kidney disease, namely type II Caroli dis-
ease, compared with the traditional cases of type I
Caroli disease [18] (Table).
Ultrasonographic Diagnosis of 
Choledochal Cysts
A variety of examinations have previously been used
for evaluation, although accurate diagnosis has been
made only infrequently prior to surgical exploration.
It is well documented that ultrasonography is the
imaging modality of choice in diagnosing biliary
dilatation [14,19–21]. Hernanz-Schulman et al re-
ported that the diameter of the CBD should be 
less than 1.6 mm in infancy and less than 3 mm 
in childhood [19], while Siegel stated that the
sonographic findings of a visible intrahepatic bil-
iary duct and/or CBD diameter wider than 2 mm
in infancy, greater than 4 mm in childhood, and
greater than 7 mm after adolescence were abnor-
mal [22]. Lee et al recently used Siegel’s diagnostic
criteria and found that all patients with intrahepatic
duct dilatation and those with extra- and intrahep-
atic biliary dilatation had clinical and biochemical
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Fig. 1. Classification of choledochal cysts (Todani’s classification).
evidence of liver dysfunction and were finally diag-
nosed with choledochal cyst [23]. In contrast, only
73% of patients with extrahepatic biliary dilatation
had biliary anomalies. A survey of the American
Academy of Pediatric Surgery Section found that
13% of patients with cystic dilatation of the CBD
had extrahepatic atresia. In Lee et al’s report, 44%
of the infantile biliary dilatation patients had an
association with biliary atresia [23].
Lee et al also found that the diameters of the
anomalous extrahepatic biliary dilatations were
wider than those of the non-anomalous dilatations
(p < 0.01) [23]. The mean diameter in Lee et al’s
series was widest in cases of choledochal cyst (21.4±
12.1 mm), compared with cases of biliary dilatation
with biliary atresia (10.0±2.4mm), secondary biliary
dilatation (8.5 ± 1.5 mm), and normal variants
(4.4 ± 1.2 mm) (p < 0.001). Excluding cases associ-
ated with biliary atresia, the accuracy of diagnosing
choledochal cysts in extrahepatic biliary dilatation
was 71 and 97%, using cutoff points of 7 and 10mm
as the minimum diameters, respectively [23].
Differential Diagnosis
It is important to examine intrahepatic cysts carefully
for connection to the normal biliary tree in differen-
tiating hepatic cysts from intrahepatic choledochal
cysts. The presence of intrahepatic cysts as a com-
plication following the Kasai operation must also be
excluded. Figures 2–6 demonstrate the appearance
of choledochal cysts.
When this diagnosis is suspected, the entire intra-
hepatic and extrahepatic biliary tree must be evalu-
ated to determine the extent of ductal dilatation.
Visualization of the cyst communicating with the
intrahepatic ducts is specific for diagnosis, but may
be difficult if the cyst is large and if there is no evi-
dence of intrahepatic duct dilatation [13]. In this
case, hepatobiliary scintigram or magnetic resonance
cholangiopancreatogram (MRCP) may be performed
to determine its relationship with the biliary tree.
MRCP is noninvasive and can assist presurgical
planning by demonstrating the anatomy of the
pancreaticobiliary tree.
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Fig. 2. Choledochal cyst type Ia: cystic dilatation in the com-
mon bile duct with stone formation (arrow). PV = portal vein,
GB = gallbladder.
Fig. 3. Choledochal cyst type Ic: a fusiform dilatation in the
common bile duct. PV = portal vein; GB = gallbladder.
Table. Differences between type I & II Caroli disease
Caroli disease (type I) Caroli disease (type II)
Only larger intrahepatic ducts are affected Throughout the whole liver, especially peripheral
Isolated ductal dilatation Associated with congenital hepatic fibrosis (ARPKD/ADPKD)
ARPKD = autosomal recessive polycystic kidney disease; ADPKD = autosomal dominant polycystic kidney disease.
Choledochal Cyst and Biliary Atresia
with Choledochal Cyst (BACC)
Differential diagnosis between choledochal cyst
and BACC (type I) has been debated for many
years [23,24]. In Lee et al’s study of infantile 
extrahepatic biliary dilatation, choledochal cysts
had a significantly wider diameter than biliary
dilatation with biliary atresia. In the literature, type
I cyst is the most commonly reported type of 
biliary dilatation with biliary atresia, and has been
previously described as a correctable type of bil-
iary atresia [12,25–27]; however, other types of
BACC have been reported. Bancroft et al reported
four type I cysts and one choledochal cyst con-
tiguous with the cystic duct [27]. Redkar et al
reported a case of type III biliary atresia with a 
segmental cystic dilatation of the CBD [26]. Lee 
et al’s study found two cases of type III biliary atre-
sia with biliary dilatation, including one intrahep-
atic biliary dilatation and one cystic dilatation of
the cystic duct [23], in addition to 17 cases of 
type I cyst.
Conclusion
Ultrasonography is a noninvasive and informative
method of diagnosing choledochal cysts. Under
the investigation of an experienced sonographic
examiner, it enables choledochal cysts to be easily
diagnosed.
H.C. Lee
194 J Med Ultrasound 2007 • Vol 15 • No 3
Fig. 5. Choledochal cyst type V: saccular dilatation of the
intrahepatic ducts.
Fig. 4. Choledochal cyst type IVa: a common bile duct cyst (arrow) with intrahepatic duct dilatation (arrowhead). GB = gallbladder.
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